Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



( 1 1 publication number : 2000-299804 
(43}Date of publication of application : 24.10.2000 



(51)Int.CL 




H04N 5/225 




(21 Application number 


11-104302 


(71}Appiicant 


CASIO COMPUT CO LTD 


(22)Date of filing : 


12.04.1999 


(72)!nventor : 


SATO TAKESHI 



(54) PANORAMIC PHOTOGRAPHING METHOD AND IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a panoramic 
photographing method and an image pickup device by 
which a joint between the last picture and the first 
picture can simply be matched with each other in the 
case of panoramic photographing by 360 degrees. 
SOLUTION: In the case of panoramic photographing, a 
right end area of a picture 70(n~1) just before is 
displayed while seen through a feft end part 71 of a 
through-picture 60 to position them, a left area of a 
picture 70™1 photographed at first is displayed while 
being seen through also to a right end part 71' of the 
last picture in the case of 360 degrees panoramic 
photographing, the overlap width Q of both sides is 
expanded by the user operation so as to adjust the 
overlapped amount in the horizontal direction thereby 
simply jointing the last picture and the first picture 
without deviation. 
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CLAIMS 



[Claim(s)] 

(Claim T] Two or more images which divided, pscturized and acquired the 
large visual field in the range 'of a field angle are connected and 
compounded. It is the panoramic exposure which obtains the panorama 
image reproducing a large visual field. While indicating the edge field of 
the image picturized immediately before by superposition at the edge of 
this photographic subject image and making alignment possible during 
animation display of the photographic subject image which is in the 
photography standby condition over said image and which is 
incorporated The edge field of the image first picturized by performing 
the 1st key stroke to coincidence At the opposite side edge of the 
photographic subject image incorporated, indicate by superposition and 
alignment is made possible. And one [ at least ] width of face of the 
edge field of two adjoining picturized images which indicate by 
superposition is adjusted by the 2nd key stroke to the both ends of the 
photographic subject image of the image of the last which carries out a 



panoramic exposure, The panoramic exposure characterized by making 
360 -degree panoramic exposure possible by making possible alignment 
of these two pteturized images and the photographic subject image of 
the image of said last. 

[Claim 2] Said superposition display is a panoramic exposure according 
to claim 1 characterized by indicating the edge field of an adjoining 
picturized image by transparency at the edge of a photographic subject 
image, and being made. 

(Claim 3] It is image pick-up equipment which has the panoramic 
exposure mode in which the panorama image which divides and 
pieturizes a large visual field in the range of a field angle, and 
reproduces a large visuai field is obtained, in panoramic exposure mode 
The 1st image composition means which carries out superposition 
composition of the predetermined field of the edge of the image 
picturized immediately before during animation display of the 
photographic subject image which Is in the photography standby 
condition over said image, and which is Incorporated at the edge of this 
photographic subject image, image pick-up equipment characterized by 
equipping the photographic subject Image with which a superposition 
indication of the predetermined field of the edge of the image picturized 
immediately before with this 1st image composition means was given 
with the 2nd image composition means which carries out superposition 
composition of the predetermined field of the edge of the image 
picturized first at the opposite side edge of this photographic subject 
image. 

(Claim 4] The image pick-up equipment according to claim 3 which 
carries out [ performing the movie display of the photographic subject 
image with which superposition composition of the edge field of said two 
picturized images was carried out, respectively to both ends with said 



1st and 2nd image composition means, if it has an alignment initiation 
directions means direct alignment Initiation of the image picturized first 
and said photographic subject image and directions by said alignment 
initiation directions means are during animation display of the 
photographic subject image incorporated, and j as the description, 
[Claim 5] The both sides of said photographic subject, image are 
equipped with a superposition width~of-face modification directions 
means to direct modification of one [ at least ] width of face of the edge 
field of two adjoining picturized images by which superposition 
composition is carried out, with said 1st and 2nd image composition 
means. Said 1st or 2nd image composition means is image pick-up 
equipment according to ciaim 3 or 4 which changes the width of face of 
the edge fieid of the picturized image directed by this superposition 
width-of-face modification directions means, and is characterized by 
carrying out superposition composition at said photographic subject 
image. 

[Claim 6] The image pick-up equipment of the publication by ciaim 3 
carry out having had the superposition field information detection 
means which detects the fieid width of face by which superposition 
composition is carried out in said photographic subject image, and is 
made into superposition field information, and the preservation record 
means which carries out preservation record of the superposition field 
information which an image pick-up image and said superposition field 
information detection means acquire at the time of an image pick-up as 
the description thru/or any 1 term of 5. 

[Claim 7] Image pick-up equipment given in claim 3 characterized by to 
have a display-control means display the panorama image which 
connected and compounded a playback Image for said preservation 
record means based on the superposition fieid information by which 



preservation record is carried out at the time of the playback of an 
image by which the panoramic exposure was carried out, and was 
compounded by panorama image composition means obtain a panorama 
image, and this panorama image composition means thru/or any 1 term 
of 6. 

[Claim 8] The superposition field information detection means which 
detects the f ieid width of face by which superposition composition is 
carried out in said photographic subject image, and is made into 
superposition field information, A storage means to memorize the 
superposition field information which said superposition field 
information detection means acquired at the time of an image pick-up 
with an image pick-up image, Two or more picturized images memorized 
by said storage means after the image pick-up of the image of the last 
at the time of a panoramic exposure are connected and compounded 
based on the duplication field information on each picturized image 
memorized by this storage means, image pick-up equipment given in 
claim 3 characterized by having a panorama image composition means 
to obtain a panorama image, and the preservation record means which 
carries out preservation record of the panorama image compounded by 
this panorama image composition means thru/or any 1 term of 5. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

fOOOU 

[Field of the Invention] This invention relates to the panoramic 
exposure technique by image pick up equipments, such as a digital 
camera. 



[0002] 

[Description of the Prior Art] There is a thing equipped with the 
panoramic exposure function which connects without a joint and 
reproduces a large visual field with image pick-up equipment while 
dividing and pict.uri2.ing the scenery concerned in the range of a field 
angle, obtaining the image of two or more sheets, moving a camera and 
shifting those images behind when obtaining the image for the 
photographic subject of large visual fields, such as scenery, It displays 
on the edge of either right and left of a liquid crystal screen by 
considering some images photoed immediately before when panoramic 
exposure mode was chosen with image pick-up equipment equipped with 
such a panoramic exposure function as the guide for alignment, and 
there are some which picturize some images which continued in image, 
repeating the actuation which piles up some following photographic 
subject images with the guide part for alignment. 
[0003] ** which leaves the right-hand side edge (part of A) of the image 
pick-up image recorded at this time although that image data was first 
recorded when the scenery part of drawing 11 (b) was photoed {shutter 
depression) when scenery as been this panoramic exposure, for example, 
shown in drawing 11 (a) tended to be photoed continuously and it was 
going to obtain a panorama image as a guide for alignment it is made 
like, if the user moves the camera rightward, as the guide part A for 
alignment at the right end of drawing 1 1 (b) shows drawing 11 (e), it will 
he displayed on left-hand side, and will be displayed with the landscape 
image under taking in (through image). And if a shutter { draw ing 1 1 (d)l 
is pushed when a through image agrees well into this guide part for 
alignment, panorama image photography with a smooth knot can be 
performed, and also a series of panoramic exposures with few gaps 
become possible up and down ( drawing 11 (e)). 



[0004] 

[ProbSem(s) to be Solved by the invention] Although a joint is smooth at 
easy actuation and the panorama image which does not have a gap up 
and down can be obtained by displaying the guide for alignment on a 
finder {liquid crystal screen) in the above-mentioned panoramic 
exposure the case where a 360~degree panorama is photoed as shown 
in drawing 4 -~ images 1 and 2 and ... after taking a photograph to n-1, 
when photoing the last image n, there was a trouble that could not take 
matching of the edge of the last image n and the first image 1, and a 
knot did not have consistency. 

(0005] This invention is made in order to solve the above- mentioned 
trouble, and when performing a 380-degree panoramic exposure, it aims 
at offer of the panoramic exposure which can adjust the knot of the last 
image and the first image simply, and image pick-up equipment. 
[0006] 

[yeans for Solving the Problem] In order to solve the above-mentioned 
technical problem, the panoramic exposure of the 1st invention Two or 
more images which divided, picturized and acquired the large visual field 
in the range of a fieid angle are connected and compounded, it is the 
panoramic exposure which obtains the panorama image reproducing a 
large visual fieid. Whiie indicating the edge field of the image picturized 
immediately before by superposition at the edge of this photographic 
subject image and making alignment possible during animation display of 
the photographic subject image which is in the photography standby 
condition over said image and which is incorporated The edge field of 
the image first picturized by performing the 1st key stroke to 
coincidence At the opposite side edge of the photographic subject 
image incorporated, indicate by superposition and alignment is made 
possible. And one [ at least ] width of face of the edge field of two 



adjoining picturized images which indicate by superposition is adjusted 
by the 2nd key stroke to the both ends of the photographic subject 
image of the image of the fast which carries out a panoramic exposure. 
The panoramic exposure characterized by making 380-degree 
panoramic exposure possible by making possible alignment of these two 
picturized images and the photographic subject image of the image of 
said last 

[0007] Moreover, it is characterized by for the 2nd invention indicating 
the edge field of the picturized image with which a superposition display 
adjoins in the panoramic exposure of invention of the above 1st by 
transparency at the edge of a photographic subject image, and being 
made. 

[0008] Moreover, the image pick-up equipment of the 3rd invention is 
image pick-up equipment which has the panoramic exposure mode in 
which the panorama image which divides and picturizes a large visual 
field in the range of a field angie, and reproduces a iarge visual field Is 
obtained, and is in panoramic exposure mode. The 1st image 
composition means which carries out superposition composition of the 
predetermined field of the edge of the image picturized immediately 
before during animation display of the photographic subject image which 
is in the photography standby condition over said image, and which is 
incorporated at the edge of this photographic subject image, The 
predetermined field of the edge of the image picturized immediately 
before with this 1st image composition means is characterized by 
equipping the photographic subject image by which it was indicated by 
superposition with the 2nd image composition means which carries out 
superposition composition of the predetermined field of the edge of the 
image picturized first at the opposite side edge of this photographic 
subject image. 



[0009] Moreover, the 4th invention is equipped with an alignment 
initiation directions means to direct alignment initiation of the image 
picturized first and said photographic subject image in the image 
pick -up equipment of invention of the above 3rd. If directions by the 
alignment initiation directions means are during animation display of the 
photographic subject image incorporated, the edge field of said two 
picturized images will be characterized by performing the movie display 
of a photographic subject image by which superposition composition 
was carried out, respectively to both ends with the 1st and 2nd image 
composition means, 

[0010] Moreover, the 5th invention is set to the image pick-up 
equipment of the above 3rd or the 4th invention either. The both sides 
of a photographic subject image are equipped with a superposition 
width-of-face modification directions means to direct modification of 
one [ at least 3 width of face of the edge field of two adjoining picturized 
images by which superposition composition is carried out, with the 1st 
and 2nd image composition means. The 1st or 2nd image composition 
means changes the width of face of the edge field of the picturized 
image directed by this superposition width-of-face modification 
directions means, and is characterized by carrying out superposition 
composition at said photographic subject image, 
[0011 3 Moreover, it carries out having had the superposition field 
information detection means which the 6th invention detects the field 
width of face by which superposition composition is carried out in a 
photographic subject image in the image pick-up equipment of the 
above 3rd thru/or the Sth invention either, and makes into 
superposition field information, and the preservation record means 
which carry out preservation record in the superposition field 
information which an image pick-up image and a superposition field 



information detection means acquire at the time of an image pick-up as 
the description. 

[0012] Moreover, the 7th invention carries out having had a 
display-control means display the panorama image which connected and 
compounded a playback image for a preservation record means based on 
the superposition, field information by which preservation record is 
carried out, and was compounded by panorama image composition 
means obtain a panorama image, and this panorama image composition 
means as the description at the time of playback of the image by which 
a panoramic exposure was carried out in the image pick-up equipment 
of the above 3rd thru/or the 6th invention either. 
[0013] Moreover, the 8th invention is set to the image pick-up 
equipment of the above 3rd thru/or the 5th invention either. The 
superposition field information detection means which detects the field 
width of face by which superposition composition is carried out in a 
photographic subject image, and is made into superposition field 
information, A storage means to memorize the superposition field 
information which the superposition field information detection means 
acquired at the time of an image pick-up with an image pick-up image, 
Two or more picturized images memorized by the storage means after 
the image pick-up of the image of the last at the time of a panoramic 
exposure are connected and compounded based on the duplication field 
information on each picturized image memorized by this storage means. 
It is characterized by having a panorama image composition means to 
obtain a panorama image, and the preservation record means which 
carries out preservation record of the panorama image compounded by 
this panorama image composition means, 
[0014] 

[Embodiment of the Invention] [Example of circuitry] drawing, J, is the 



block diagram showing the example of circuitry of the digital camera as 
one example of the image pick-up. equipment which can apply the 
panoramic exposure of this invention, and the digital camera 100 has 
optical system 11, the signal transformation section 12, the 
signal-processing section 13, DRAM 14, a control section 20, the control 
unit 30, the display 40, the flash memory 50, and the power source 90. 
Moreover, you may make it form the output section 15 which outputs 
the image recorded on the flash memory 50, photography information, 
etc. to external devices, such as a persona! computer. 
1001 5] Optica! system 1 1 carries out image formation of the flux of light 
of the photographic subject image condensed through the image pick-up 
lens 111 on a latter image sensor (CCD) including the image pick-up 
lens 111, an automatic diaphragm device (not shown), etc. Moreover, 
the signal transformation section 12 changes into an electrical signal 
the image which carried out image formation to CCD through the optical 
system 11 of the preceding paragraph including CCD, a signal 
transformation circuit, etc, changes it into digital data, and is outputted 
a fixed period, Moreover, the signal -processing section 13 usually 
processes the output from the signal transformation section 1 2 at the 
time of image pick-up mode, obtains signal components, such as digital 
brightness and a color difference multiplexer signal (Y, Cb, Cr data), 
transmits Y, Cb, and Cr data (following, image data) to DRAM14, and 
memorizes them temporarily. Moreover, in order to indicate by the 
through image (animation), the incorporated image data is thinned out 
and it sends to a display 40, Moreover, if shutter operation is carried 
out, the image data at the time wilt be sent to a display 40, and it will 
indicate by the still picture. 

10016] The signal -processing section 13 reads the image data currently 
written in DRAM14 in the case of the record -keeping of an image again, 



performs JPEG compression processing, performs elongation 
processing to the image data by which preservation record was carried 
out in the memory 50 for record {flash memory) at the time of playback, 
and reproduces image data, 

[0017] D.RAM14 is used as working-level month memory, and is used as 
the image buffer area which memorizes an image pick-up image 
temporarily, a working- level month field at the time of JPEG 
compression / elongation, etc. Moreover, at the time of panoramic 
exposure mode, a field configuration as shown in drawing,! can be taken. 
[0018] The control section 20 has the microprocessor configuration 
with CPU, RAM, ROM for program storing, a timer, etc. CPU While 
controlling the digital camera 100 whole by the control program which 
connects with each above-mentioned circuit, the above-mentioned 
power-source circuit changing switch which is not illustrated through a 
bus line, and is stored in ROM for program storing The processing 
program of correspondence in each mode and the program for 
panoramic exposure processing which are stored in ROM for program 
storing corresponding to the condition signal from a control unit 30 are 
taken out. The execution control of each function of a digital camera 
100, for example, an image pick-up, activation of the regenerative 
function of a record image, etc., is performed, and also execution 
control, such as alignment processing of each image at the time of 
panoramic exposure mode, is performed. 
[0019] The control unit 30 is using the key and switch of a 
processing-mode changeover switch, the carbon button for a selection 
of function, the display- position navigation key 35, a shutter release 36, 
and processing-mode selecting -switch 37 grade as the component, and 
if these keys or switches are operated, a condition signal will be sent 
out to a control section 20, 



[0020] In addition, although the plus minus {•*•/-} key which performs the 
migration directions to a horizontal direction is used in the example as a 
display-position navigation key 35, the crossbar which performs vertical 
and horizontal migration assignment may be used, and it is not limited to 
these. The shutter release 36 has two-step push structure (structure in 
which shutter half push and all shutter push are possible). Moreover, in 
the example If the all push [ a shutter release 36 ] in panoramic 
exposure mode, the image in a field angle will be picturized. if half-push, 
the change with the image (image of the 1st sheet) photoed by the 
image of the n~1st sheet and the beginning as the image (n sheet image 
(the last}) of the field angle which it connects and is in processing 
( drawing 6 , drawing 7, and drawing 8 (refer to step S7 ~ S9)} will be 
performed. Moreover, you may make it assign the change function to 
alignment processing to keys other than shutter release 36 (carbon 
button for a selection of function etc.). 

[0021] The display 40 consists of a video encoder, a VRAM, a liquid 
crystal screen (LCD), etc., and performs the display of the through 
image at the time of an image pick-up and the playback image at the 
time of playback, the menu for selection at the time of processing 
selection (or icon), the message for operator guidance, etc. by the 
display control of a control section 20. 

[0022] A flash memory 50 carries out preservation record of the image 
file ( drawing 3) which memorized the picturized image (compression 
image data) with the image information of the image concerned etc. In 
addition, it replaces with a flash memory SO and you may make it use a 
removable memory card for the body of a digital camera 100, 
[0023] [Sample layout of DRAM] drawing 2 is the explanatory view 
showing one example of the layout of DRAM 14 at the time of a 
panoramic exposure. The sample layout of DRAM14 in the configuration 



( v?ng 6 ) of carrying out preservation record of the image file for 
every image at a flash memory SO in which the digital camera 100 
picturized (a) for every field angle at the time of a panoramic exposure, 
(b) is the sample layout of DRAM1 4 in a configuration { drawing 9 (b*)) of 
that a digital camera 100 compounds the image picturized for every field 
angle at the time of a panoramic exposure, and carries out preservation 
record as 1 image file {panorama composition image file) at a flash 
memory 50, 

|0024] By (a), a sign 141 shows the buffer for through images which 
memorizes the incorporated through image data, Moreover, a sign 142 is 
an image buffer which memorizes the last picturized image. Moreover, a 
sign 145 shows a work area (working-level month field), and a sign 143 is 
an image buffer used in order to memorize the image of the 1st sheet 
reproduced when the last (n sheet) image and the first (1st sheet) image 
were connected ( drawing 8 (step S7)) ( and when other, it is used as a 
work area, in addition, you may make it secure the image buf fer 143 and 
a work area 145 separately (when the first image is memorized to the 
image buffer 143 at step S5 of drawing J at the time of an image 
pick-up), 

[0025] Moreover, a sign 141 shows the buffer for through images which 
memorizes the incorporated through image data by (b). Moreover, sign 
142' is a picturized image storage region which memorizes each 
picturized image, and has the picturized image buffer (1) and ... which 
memorize the image picturized [ of the rt~th sheet ], and a picturized 
image buffer (M) from the image picturized [ of the 1st sheet ]. 
Moreover, a sign 144 is a superposition positional information storage 
region which memorizes the superposition positional information 
(transparency display-position information) of each image pick-up 
image, and each superposition positional information is memorized by 



the positional information column {tj and (1 <~i<.=N). Moreover, a sign 
145 shows a work area. In addition, it can also use as a reproduced 
image field which has the reproduced image buffer (!) and ... which 
memorize the image reproduced [ of the n~th sheet ] for image pick-up 
image storage region 142' from the image reproduced [ of the 1st 
sheet ], and a reproduced image buffer (H) at the time of playback of a 
panorama image. 

[0028] [image file] drawingj, is drawing showing one example of an 
image file, an image file 55 is created by the picturized image unit, and 
preservation record is carried out at a flash memory 50. Moreover, the 
image file 55 consists of a header field 56 and an image field 57, as 
shown in (a). Moreover, the header field 56 consists of an image file 
discernment field 581 which memorizes an image file name (identifier), 
and an image information field 562 which usually memorizes image 
information, such as a class, photography conditions, etc, of the 
photography approach of **, such as photography, contiguity 
photography, and a panoramic exposure, as shown in (b), and in the 
image field 57, the image (image data) by which JPEG compression was 
carried out is memorized. Moreover, in the case of the image by which 
the image memorized to the image field 57 as shown in the image 
information field 562 at (b) was picturized in panoramic exposure mode 
The superposition positional information {horizontal location on an 
image) which shows the superposition degree of superposition image file 
column 562 -j which memorizes the image file name (identifier) of a 
panoramic exposure image just before piling up at the time of playback, 
and the panorama image of the just before at the time of playback it has 
superposition location column 562-k to memorize. In addition, in the 
case of 380-degree panoramic exposure, the superposition positional 
information which shows the lap degree of the image of the 1st sheet 



and the image of the n-th sheet will be memorized by superposition 
location coiumn 562- k of the image file of the 1st sheet, 
[0027] Namely, in the case of a panoramic exposure, in the example, the 
superposition positional information of the image of the 2nd sheet is 
remembered to be (q2) with the 1st sheet at the image file of the image 
of the 2nd sheet The superposition positional information of the image 
of the 3rd sheet is remembered to be (q3) to the image file of the image 
of the 3rd sheet with the 2nd sheet, and and the superposition 
positional information of the image of the n-1st sheet and the n-th 
sheet are remembered to be (qn(s)) to the image file of the image of the 
n-th sheet. Moreover as shown at drawlQSLi in the ease of 380 -degree 
panoramic exposure, after alignment of the image of the h-1'st sheet 
and the n-th sheet and the image of the 1st sheet is performed with the 
n-th sheet The superposition positional information of the image of the 
n-th sheet is remembered to be (Qn) to the image file of the n-th sheet 
with the n-tst sheet, and the superposition positional information of the 
image of the 1st sheet is remembered to be (Q1) to the image fife of the 
image of the 1st sheet with the n-th sheet, in addition, in the example, 
superposition positional information makes the transparency display 
position (duplication width of face) of the n-tst sheet a fixed value 
(namely, q2= ... =qn~1) from the 2nd sheet, and the same (Qn=Q1) in the 
n-lst sheet superposition location of the n-th sheet and the n-th sheet, 
and the 1st sheet -~ ** although carried out, it is not limited to this. 
In addition, it is n~M. 

[00283 Moreover, also when compounding the image plcturized for every 
field angle at the time of a panoramic exposure and carrying out 
preservation record as 1 image file {synthetic panorama image file) at a 
flash memory 50, it is good with the same configuration. That is, the 
head and rear duplication positional information of an image are 



memorized by superposition location column 562 -k. In addition, 
superposition image file column 562 -j does not memorize. 
[0029] Moreover, after each image pick-up image memorized by image 
buffer 142' of DRAM14 is compounded by the image field 57 based on 
the superposition positional information memorized by each positional 
information column [ of the positional information storage region 144 ] 
(1) - (N) (lamination composition), JPEG compression processing is 
carried out and it memorizes ( drawing 9 (b*)}, 

(0030) <360-degree panoramic exposure;- i<<a* -tq 4 (• the explanatory 
view showing the relation of each image at the time of a panoramic 
exposure, and the explanatory view of alignment with the image which 
picturized drawing 5 just before [ at the time of a panoramic exposure 1> 
and drawing 6 are expianatory views which the image of the 1st sheet at 
the time of 360-degree panoramic exposure connects with the n-th 
sheet, 

[0031] Since continuous scenery is divided and photoed in the image of 
a fixed field angle as shown in drawing 4 or dj • <; \ find it connects 
without a joint by cladding composition etc. and a panorama image is 
displayed, it is necessary to make it in agreement [ the boundary of 
each contiguity image ] in the panoramic exposure based on this 
invention at the time of photography. Then, the predetermined width of 
face q {q= fixed value) of the right-hand side fieid of image 70- (i-1) 
picturized immediately before as shown in drawing 5 is indicated by 
transparency at the left-hand side part {a part for a following and 
transparency display) 71 of the through image 60 (i= 2 to n ••!). Next, a 
user picturizes, after performing alignment (a digital camera 100 is 
moved so that the image for the transparency display 71 of a 
transparency display image and the through image 60 may be in 
agreement). 



[0032] Moreover, although alignment of the through image which is the 
image candidate of the n-th sheet, and the image of the 1st sheet is 
performed irt 360-degree panoramic exposure By in this case, a user's 
key stroke (an example half-push of a shutter release 36) As shown in 
the example of drawing 6 (a), a screen display is changed and the image 
pick-up image (the right-hand side field of the n-1st sheet and 
left-hand side field of the image of the 1st sheet) is indicated by 
transparency width of face every Q( Q or ] at the both sides of the 
through image 60 which is the image candidate of the n-th sheet 
( drawing 6 (a)). Here, the width of Face (= transparency display- position 
information) Q and Q of a part for the transparency display 71 and 71' is 
possible (adjustable) in telescopic motion in coincidence horizontally by 
actuation of a user { drawing 6 {b}). 

[00331 A user the width of face (a part for - transparency display 71, 
width of face Q of 71'} of the image by which it is indicated by 
transparency Therefore, a predetermined key By one actuation of (the 
dispiay-position navigation key [ for example, ] 35), coincidence can be 
adjusted (every [ the same width of face ]), and alignment with the 
through image 60, image 70- (n-1) of the n-lst sheet, and the image 
70-1 of the 1st sheet which are the image candidate of the n-th sheet 
can be performed to it ( drawing 6 (c)), 

[0034] In addition, width of face of a part for the transparency display 
71 and 7V is made into Qn!=Q1, and one side of a part for the 
transparency display 71 and transparency display part ?T is fixed, and it 
may be made to make adjustable only parts for one of other 
transparency display by the key stroke. Moreover, although the 
right-hand side field of the last image was indicated to the left-hand 
side part of a through image by transparency in the example (it is a 
transparency display to the right-hand side part of a through image 



about the left-hand side field of the image of the 1st more sheet in the 
case of 360- degree panoramic exposure) So that Intelligibly [ the 
coincidence and the inequality in a duplication part } at the time of 
alignment It replaces with a transparency display, the right-hand side 
field {the case of 360-degree panoramic exposure left-hand side field of 
the image of the 1st more sheet) of the last image is reversed, it 
compounds with the left alignment part 71 (and right alignment partial 
71') of the through image 60, and you may make it display. Moreover, the 
part on the left-hand side of the through image 60 {and right-hand side 
part) is reversed, and you may make it display. If it does in this way, 
since a duplication part will negate each other, if an image is in 
agreement by alignment, it will become fixed color (for example, gray), 
and will become easy to judge the success or failure of alignment. 
[00351 [Superposition positional information] drawing 7 is the 
explanatory view of the transparency display position (superposition 
positional information) of an image, and the explanatory view of the 
alignment of the through image 60 and the last image (ptcturized image), 
(b), and (c) of (a) are the explanatory views of alignment with the image 
of the n-th sheet, the image of the n-lst sheet and the image of the 
1st sheet, 

[00361 As the expression approach of superposition positional 
information, the X coordinate at the lower right of the image which is 
indicating fay transparency is expressed in the example by making the 
upper left (or lower left) of a through image into a zero. The value q 
which X coordinate can take at this time sets level size of an image to 
x, and is 0 <=q*=2x-1 (set to 0<=q<=1279 in the example of the JPEG 
image of 640x480). 

[0037] Moreover, at the time of the alignment of a through image and 
the ptcturized image to 1st - the n-2nd sheet, width of face for the 



transparency display 71 is made into constant value q, and a value "q" 
is memorized as superposition positional information to superposition 
location column 562-k of the image file of 2nd - the n-lst sheet. That is, 
in the example of {a) t a transparency indication of the field on the 
right-hand side of [ 1/5 ] the last image 70-3 (image of the 3rd sheet) is 
given at a part for the transparency display 71 of the through image 60 
(set to q~ 127 in the example of the JPEG image of 640x480). 
[0038] moreover, in performing alignment of the image of the n-th sheet, 
the n-lst sheet, and the 1st sheet While a transparency indication of 
the field on the right-hand side of [ 1/5 j image 70- fn-1) of the n-lst 
sheet is given at the beginning at a part for the transparency display 71 
of the through image 60 which is the image candidate of the n-th sheet, 
a transparency indication of the field on the left-hand side of [ 1/5 | the 
image 70-1 of the 1st sheet is given at transparency display part 71'. 
That is, as shown in (b), in the example of the JPEG image of 640x480, 
the coordinate at the tip of a part for the transparency display 71 on the 
through image 60 and 71' is set to "127" and "512." in addition, the 
coordinate at the left end of transparency display part 71' becomes 
"639"-"512" * "127" on the image 70-1 of the 1st sheet. 
[0039] Moreover, although the coordinate at the tip for a transparency 
display on a through image will serve as "Q" and "x-Q" supposing the 
both ends of an image are in agreement from right and left of a through 
image in the location of width of face "Q, Q" by the alignment of the 
through image 60 and the image 70-1 of the 1st sheet, the coordinate of 
transparency display part 71' is set to H Q" on the image 70-1 of the 1st 
sheet. That is, although the coordinate of the superposition location of 
the through image 60 is set to "135" and "504" by the JPEG image of 
640x480 as shown in (c), the coordinate at the left end of transparency 
display part 7T becomes "639"~"504" = "135" on image 70-1 of the 1st 



sheet, 

[0040] [Example of the actuation at time of panoramic exposure] 
drawing 8 is a flow chart which shows the example of the digital camera 
100 at the time of the panoramic exposure based on this invention of 
operation, 

[0041] Sf a user operates the processing-mode selecting switch 37 and 
chooses panoramic exposure mode, a condition signal is sent to a 
control section 20 from a control "unit 30, and a control section 20 will 
change a processing mode to panoramic exposure mode, and wsSI start 
the program for panoramic exposure processing. Thereby, photography 
of a panorama image is attained. 
[0042] Step SI : (incorporation of an image) 

In the range of the field angle of a digital camera 100, the image for one 
frame is captured for every predetermined time interval through optical 
system 11, the signal transformation section 12, and the 
signal-processing section 13, and the through image buffer 141 of 

DRAM 14 memorizes (address). 

[0043] Step S2 : (composition for the transparency display to a through 
image) 

A control section 20 is compounded into the ieft end part of the image 
(through image) which started predetermined width ~of-f ace q minutes 
at the right end of the picturized image memorized by the image buffer 
142, and was memorized by the through image buffer 141 (transparency 
superposition), in addition, since the image is not memorized in the 
image storage region 142 until it picturizes the first image of the 1st 
sheet, composition to the through image buffer 141 is not performed, 
[0044] Step S3 ; (through image display after composition) a control 
section 20 While sending and carrying out through image display of the 
image with which the transparency superposition of the right-hand side 



field of the fast image was carried out by the above-mentioned step S2 
on left-hand side to a display 40 The message which demands alignment 
from a user (for example, "doubling a left end and the upper and lower 
sides" and the actuation guidance message (for example, "O.K,-> 
shutter alS push", "380 degree-> shutter half push"} are indicated by 
superposition ( drawing 5) .) In addition, since composition of the 
above-mentioned step S2 is not performed until it picturizes the first 
image of the 1st sheet, a superposition indication only of the message is 
given at a through image. 

10045] Step S4 : (judgment of image pick-up/display change-over) 
In ail push [ a user / a shutter release 36 ] in order to see the through 
image after composition and to ptcturize with a current field angle Since 
it operates [ half-push / a shutter release 36 / in order to carry out a 
display change for 360 degree panoramic exposures or a digital camera 
is moved in order to perform alignment, and 3 A control section 20 
changes to 55, when all push [ the condition signal from a control unit 
30 is investigated and / a user / a shutter reiease 36 ], when half-push 
[ a shutter reiease 36 }, it changes to S7, and when performing 
alignment, it changes to S15. 
[0046] Step S5 ; (image pick-up) 

If all push [ the above-mentioned step S4 / a shutter release 38 3. the 
image in a field angle will be pieturized. A control section 20 memorizes 
the image pick-up image to the image buffer 142 while it sends the 
image (image pick-up image) memorized by the through image buffer 141 
at the time of depression of a shutter 38 to a display 40 and indicates 
by the still picture (address). In addition, you may make it memorize also 
to the image buffer 143 about the image pick-up image of the 1st sheet 
(S? reference). 

[0047] Step S6 : (preservation record of an image file (up to [ an 



individual / 1 - (ri-1) ])) 

fn order that a control section 20 may carry out preservation record of 
the image pick-up image (image memorized by the image buffer 142 In 
this example), it creates an image file and carries out preservation 
record processing. In addition, although it is indicated with this flow 
chart that it changes to SI after performing preservation record 
processing of an image pick-up image in the example, since parailei 
processing of the through image display (S3) after preservation record 
processing of an image pick-up image, incorporation processing (SI) of 
the image of the following field angie - composition is carried out After 
termination of preservation record processing changes to the step 
under activation of S1 - the S4 {record processing of the following 
image is performed after preservation record of an image pick-up image, 
and you may make it after termination change to S1). 
[0048] Preservation record processing memorizes an image file name to 
the image file discernment field 561 of the header field 56, and carries 
out preservation record in the location which corresponds the 
photography approach, predetermined photography conditions, etc. to 
the image information field 562 while securing an image file field on a 
flash memory 50, carrying out JPEG compression processing of the 
image memorized by the image buffer 142 and carrying out preservation 
record to the image field 57 of an image fife 55. Namely, in this example, 
since it is a photography approach = panoramic exposure, the code 
which means a panoramic exposure in the photography approach column 
562-1 is memorized. The file name (the example of drawing 7 
"pic003.jpg") of the image (the last image) put on superposition image 
file column 562-j is memorized, superposition location column 562-k 
the distance {the horizontal number of pixels (the example of drawing. 5 
-- a value "at the example of q" and drawing 7 (a), it is "127") is 



memorized) from the left end of an image, In addition, a file name is not 
recorded on superposition image file column 562 -j of the header field 56 
of the first {1st piece) image file, and, similarly superposition positional 
information is not recorded on superposition location column 562 -k 
(recorded after preservation record of the last image (or before 
preservation record) {step S12 reference)). 
[0049] Step S7 : (playback of the first {1st sheet) image) 
If half-push [ the above-mentioned step S4 / a shutter release 36 j, by 
this panoramic exposure, a control section 20 will take out the image 
file the image pick-up image was first remembered to be from a flash 
memory 50, will be reproduced, and will be memorized to the image 
buffer 143 (however, this step becomes unnecessary when the image of 
the 1st sheet is memorized also to the image buffer 143 at the 
above-mentioned step S5). (address) 

[0050] Step S8 : (composition for the transparency display to the both 
sides of a through image) 

A control section 20 is compounded into the left-hand side part and 
right-hand side part of an image which started predetermined 
width -of -face q minutes of the right-hand side field of a picturized 
image (image of the n-1st sheet), and the left-hand side field of the 
image buffer 143 (image of the 1st sheet) memorized by the image 
buffer 142, and were memorized by the through image buffer 141 at the 
time of the haif-push of a shutter release 38 (transparency 
superposition}. 

[00513 Step S9; (through image display after composition) A control 
section 20 sends and carries out through image display of the contents 
of the image buffer 141 compounded by the above-mentioned step S3 to 
a display 40. Moreover, the message which demands alignment from a 
user (for example, "doubting a lap condition on either side and the upper 



and lower sides" and the actuation guidance message (for example, 
"G,K,-> shutter ail a "right-and-left migration ->+/-key"} are 
indicated by superposition at a through image.) { Drawing 6 (a)) . 
[0052] Step S10 : (existence judging of image pick-up actuation) 
A control section 20 changes to S11, when ail push { the condition 
signal from a control unit 30 is investigated and / a user / a shutter 
release 36 J, and when that is not right, it changes to $13. 
[0053] Step S11 ; (record -keeping of the fast (n-th piece) image file) 
A control section 20 performs preservation record processing of the 
image (the n-th image) memorized by the through image buffer 141. 
Preservation record processing memorizes an image file name to the 
image file discernment field 581 of the header field 56, and carries out 
preservation record in the location which corresponds the photography 
approach, predetermined photography conditions, etc. to the image 
information field 562 while securing an image file field on a flash memory 
50, carrying out JPEG compression processing of the image memorized 
by the image buffer 141 and carrying out preservation record to the 
image field 57 of an image file 55. Namely, the code which means a 
panoramic exposure in the photography approach column 562-1 is 
memorized. The file name (the example of drjwjng.7 (c.) "pic015.jpg") of 
the image (the last, image) which indicated by transparency is 
memorized by superposition image file name column 562 -j. 
superposition location column 552-k ~~ the distance (the horizontal 
number of pixels (the example of drawing 6 (c) ~- a value "Q" and the 
example of drawing 7 (c) "135 ") is memorized) from the left end 
of an image. 

[0054] Step SI 2; (header field update process of the first (1st sheet) 
image file} After it updates the header field 56 of the image file which 
recorded the image of the beginning (the 1st sheet) of this panoramic 



exposure with which the control section 20 is memorized by the flash 
memory 50 after preservation record processing of the 
above-mentioned step $11 was completed and an update process of the 
header field 58 finishes, end 360-degree panoramic exposure 
processing. 

[0055] An update process of the header field 58 reads the header field 
data currently first recorded on the header field 56 of the 1st image file 
of this panoramic exposure memorized by the flash memory 50, and 
memorizes them to the predetermined field of the work area 145 of 
DRAM14, Next, the file name (the example o! drawing 7 (c) ■'pic016.jpg") 
of the last (the n-th) image is written in superposition image file column 
582 -j. the vaiue which is equivalent to distance (the horizontal number 
of pixels) from the left end of the image of the 1st sheet, i.e., the width 
of face of transparency display part 71', (the example of drawing 6 (c) 
a value "Q" and the example of drawing 7 (c) -- "135 ") is written 
in and updated to superposition location coiumn 562 ~k< Next* what the 
header field 56 of the 1st image file of this panoramic exposure on a 
flash memory 50 is overwritten for can perform the updated header field 
data. 

[0056] Step SI 3 : {existence judging of transparency display-position 
modification actuation) 

A control section 20 investigates the condition signal from a control 
unit 30, and when the s-Z-key 35 is operated, even if it changes to SI 4 
and carries out predetermined time (example 2 seconds) progress, when 
the */~key 35 is not operated, it changes to SI 5. In addition, the width 
of face of a part for the transparency display 71 and 7 V is elongated to 
coincidence by the plus (right) direction depression actuation 
(henceforth, plus actuation) of the +/ -key 35, and the width of face of a 
part for the transparency display 71 and 71' is reduced to coincidence 



by the minus (left) direction depression actuation (henceforth, minus 
actuation) ( drawing 6 (b), (c)). 

[0057] Step S14: {renewal of a transparency display position) A control 
section 20 investigates the condition signal from a control unit 30 
further, counts the operate time of the +/-key 35, and computes 
migration width of face based on the counted value. Next, when the 
4-/~key 35 is plus actuation, the migration width of face alpha is applied 
to the transparency display position Q, and the transparency display 
position Q is updated {Q=Q+aipha: drawing 6 (b)), and it returns to S8. 
Moreover, in minus actuation, the migration width of face beta is 
subtracted from the transparency display position Q, the transparency 
display position Q is updated (Q^Q-faeta: drawing 6 (c)), and it returns 
to S8 (actuation of S8-S1Q, and S13 and S14 is repeated whenever a 
user operates the +/-key 35 at step S13). 
[0058] Step S15 ; (just before and alignment actuation with the first 
image) 

A user makes a camera move siightiy up and down, and performs vertical 
alignment so that the images of a part for the transparency display 71 of 
a transparency dispiay image and a through image and 71' may overlap 
according to the message displayed on the screen. If alignment by the 
user is performed, it wili change to S8. 
[0059] Step S16 : (alignment actuation with the last image) 
According to the message displayed on the screen, a user makes a 
digital camera move slightly and performs alignment so that the images 
for the transparency display 71 of a transparency display image and a 
through image may overlap. If alignment by the user is performed, it will 
change to SI. 

[0060] the above-mentioned configuration -- the time of matching with 
the image of the last at the time of 360-degree panoramic exposure, and 



the first image - - a display change — the both sides of a through image 
some picturized images of order -- since a part for the transparency 
display can be expanded and contracted by the key stroke after 
indicating the field by transparency -~ the both- sides part of a through 
image, and some picturized images of order -- coincidence with a field 
can be taken easily. 

[0081] the same [ in the width of face of a part for the transparency 
dispiay 71, and 71' ] (Q, Q) in the example of [modification 1] drawing 8 
-- **, although carried out One side of a part for the transparency 
dispiay 71 and transparency dispiay part 71' is fixed by making width of 
face of a part for the transparency dispiay 71, and 71' into QnkQI, and 
it adds or subtracts and you may enable it to expand and contract only 
one of other width of face for a transparency display by the key stroke 
at the above-mentioned steps S13 and SI 4. Moreover, you may enable 
it to fluctuate independently separately the width of face of a part for 
the transparency dispiay 71, and 71' by the key stroke. Moreover, the 
sequence of the above-mentioned steps S11 and S12 may be changed. 
[0062] [Modification 2} Although the one -image [ every ] image file was 
created based on the picturized image and preservation record was 
carried out again at the flash memory 50 in the example of operation 
shown in above-mentioned drawing 8 CS6, S11, S12) Constitute DRAM 14, 
as shown in drawing 2 (b), and the image picturized so that it might be 
connected in the range of a field angle is stored temporarily at image 
pick-up image buffer (1) - (H). After processing by the image of the 
beginning (the 1st sheet) and the last (n sheet) connecting, it may be 
made to carry out preservation record of the image pick-up image 
memorized by picturized image buffer (1) - (H) at a flash memory 50 one 
by one { drawing. 9 (a), (b)}. 

[G063J That is, a user is connected at step S3 o J \ and if all 



push [ condition / condition judges that it is good and / step S4 / a 
shutter release 36 }, the image in a field angle will be picturized. At this 
time, the image picturized as drawing 9 (a) showed below is stored 
temporarily at image pick-up image buffer (1) - (N). 
[0064] Step S5' : (temporary storage of an image pick-up image) 
While sending: the Image memorized by the through Image buffer 141 at 
the time of depression of a shutter release 36 to a display 40 and 
indicating by the still picture, the image is memorized to picturized 
image buffer [ of picturized Image storage region 142' )' (i). i is an image 
counter value and takes the value of 1 - n here. 
(0065] Step S6' : (temporary storage of a transparency display position) 
A control section 20 memorizes the superposition location at the time 
of ail push of a shutter release 36 "q" in the positional information 
column (i) of the superposition location column 144, when the image 
counter value i ts two or more, and it returns to SI. 
[0066] Next, are half-push [ step $4 of drawing 8 / a shutter release 
36 ], and after processing by the image of the beginning (the 1st sheet) 
and the last (n sheet) connecting by step S7 - SB, if all push [ step S10 
/ a shutter release 36 ], the image in a field angle will be picturized. At 
this time, preservation record of the image pick-up image memorized by 
image buffer (1) - (N) as drawing 9 (b) showed below is carried out one 
by one at a flash memory 50. 

[0067] Step S1V : (storage to the image buffer of the last (n-th piece) 
image) 

A control section 20 memorizes an image file name to the image file 
discernment field 582 of the header field 56, and carries out 
preservation record in the location which corresponds the photography 
approach, predetermined photography conditions, etc. to the image 
information field 562 while it carries out the primary storage of the 



image (the n-th image) memorized by the through image buffer 141 to 
the picturized image buffer (n) of pictyrized image storage region 142' 
of D RAMI 4. Namely, the code which means a panoramic exposure in the 
photography approach column 562-1 is memorized. The file name (image 
name t consecutive numbers n (since it is n= 16 in the example of 
drawing 1 (c) ' picOl 6 jpg :: )) of the image of the last which indicated by 
transparency is memorized by superposition image file name column 
562-j. the distance {the example of drawing 6 (c) a value "Q" and the 
example of draws ig ? (c) -- 135 — } from the left end of an image is 
memorized by the positional information column {n} of the superposition 
positional information storage region 144. 

[0068] Step SI 2': () ( beginning f The beginning of this panoramic 
exposure the control section 20 is remembered to be by the picturized 
image buffer (1) of picturized image storage region 142' of 0RAM14 
after preservation record processing of the superposition positional 
information storage above-mentioned step S11 of an image of (the 1st 
sheet) is completed The superposition positional information of the 
image of (the 1st sheet) is memorized in the positional information 
column (1) of the superposition positional information storage region 
144. that is, the value which is equivalent to distance (the horizontal 
number of pixels) from the left end of the image of the 1st sheet, i.e., 
the width of face of transparency display part 71', (the example of 
drawing 6 (c) a value "Q" and the example of drawing 7 (c) "135 

") is written in the positional information column (1). Next, after 
considering as a repeat counter i= 1, it changes to SI 3'. 
[0069] Step SI 3' : (preservation record of image information) 
A control section 20 memorizes an image file name to the image file 
discernment field 561 of the header field 56 of the i-th image file field of 
a flash memory SO, and carries out preservation record in the location 



which corresponds the photography approach, predetermined 
photography conditions, etc. to the image information field 582. That is, 
the code which means a panoramic exposure tn the photography 
approach column 561 is memorized, the file name (image identifier + 
number (s)} of the image (the last image) which indicated by 
transparency is memorized to superposition image file column 562 -j, 
and the contents of the heavy positional information column (i) of the 
heavy positional information storage region 144 of DRAM14 are 
memorized to superposition location column 562-k. 
[0070] Step Si 4' : (preservation record of Image i) 
A control section 20 carries out JPEG compression processing of the 
image memorized by the picturized image buffer (i) of picturized image 
storage region 142' of DRAM14, and carries out preservation record to 
the image field 57 of the i-th image file field of a flash memory 50, 
[0071] Step SI 5' : (repeat of preservation record) 
A control section 20 ends a panoramic exposure, after repeating 
actuation of above-mentioned of operation S13* and S14' i times. 
[0072] [Modification 3] The image picturized so that it might be 
connected in the range of a field angle is stored temporarily like the 
above-mentioned modification 2 at image pick-up image buffer (1) - (N) 
again. After [ the beginning (the 1st. sheet), the last (n sheet), and the 
image of the n-1st sheet ] processing by connecting, When the image 
pick-up image of the n-th sheet is photoed, lamination composition is 
carried out, and a panorama composition image is obtained and it may be 
made to carry out preservation record at a flash memory 50 as 1 image 
file ( drawing 3 (a), {b% 

[0073] That is, at step S3 of \ : i user is connected, and if ail 
push [ condition / condition judges that it is good and / step S4 / a 
shutter release 36 j, the image in a field angle will be picturized. this 



the time drawing 9 -- {-- a — J — a step S five ' S — six 
' -~ having mentioned above -- as -- having picturized ~- an image 
image pick-up image buffer (1) - (N) storing temporarily , 
[0074] Next, after processing by the beginning (the 1st sheet), the last 
(n sheet), and the image of the n-1st sheet connecting by the step S7 
after half-push { step S4 of drying 8 / the shutter release 36 j - $9, if 
ai! push [ step S10 / a shutter release 36 J, the image in a field angle will 
be picturized. At this time, by drawiQg_9 (b'), as shown below, a 
panorama composition image is obtained, and preservation record is 
carried out as one image file at a Flash memory 50. 
[0075] Step S1 1 " : (generation of a panorama composition image) 
Carrying out lamination composition of each image pick-up image 
memorized by picturized image buffer [ of picturized image storage 
region 142' of 0RAM14 ] (1) - (N) one by one based on the value of 
positional information column [ of the positional information storage 
region 144 ] (2) - (H), the control section 20 is memorized by front 
stuffing to picturized storage region 142', and generates the synthetic 
image {> panorama composition image) of 1 -n image pick-up images, 
[0078] Step SI 2": (preservation record processing of a panorama 
composition image) A control section 20 performs JPEG compression 
processing to the panorama composition image compounded by 
above-mentioned step S11." Moreover, while carrying out preservation 
record of the panorama composition image which secured the image file 
field equipped with the image fieid 57 of the same magnitude as the size 
of compression image data, and was compressed to the image field 57, 
an image file name is memorized to the image file discernment field 561 
of the header field 56, and preservation record is carried out in the 
location which corresponds the photography approach, predetermined 
photography conditions, etc, to the image information fieid 562-1. That 



is, the code which means a panoramic exposure in the photography 
approach column 561 is memorized, and the width of face of the 
left-hand side field of the image pick-up image of the 1st sheet which 
indicated by transparency is memorized by the image pick-up image of 
the o-th sheet at superposition location column 562-k. In addition, it is 
not recorded on superposition image fife column 562 j. 
|007?1 [Example of the actuation at time of the synthetic display of 
panorama image] drawing 10 is a flow chart which shows the example of 
a synthetic display action of the panoramic exposure image under a 
playback mode, and is an example which reproduces and compounds the 
image of two or more Image flies recorded on the flash memory 50, and 
obtains a panorama composition Image. 

[0078] Step TO: (Initialization of a counter) Set to 0 the value i of the 
image counter used when memorizing a reproduced image to reproduced 
image buffer ( of DRAM14 ] {- picturized image buffer) (1) - (H), 
[0079] Step T1: (retrieval of an image by which the panoramic exposure 
was carried out} A control section 20 searches the image by which 
investigated the image file memorized by the flash memory 50, and the 
panoramic exposure was carried out. in this case, the photography 
approach column 582-1 of the header field 58 is investigated, and it 
judges whether it is a panoramic exposure Image, and, in the case of a 
panoramic exposure image, changes 12, 

[0080] Step T2 : (set of a search key etc.) although the image file 
searched with the above-mentioned step T1 is an image file which 
memorized the image of the 1st sheet at the time of a panoramic 
exposure Since the image file name which memorized the last image is 
stored In superposition image fife column 562 -j of the header field 56 of 
an image file In this example Retrieval of the image which continues 
considering the superposition Image name stored In superposition image 



file column 562 j as a key retrieves the image in front of one 
sequentially logically (reverse order retrieval}. Then, the image of the 
last at the time of a panoramic exposure (n sheet) is memorized to a 
reproduced image buffer (H), and one by one, a control section 20 takes 
out the image file name of the last memorized by superposition image 
file column 562-j of the image file which stored the image of the 1st 
sheet searched with the above-mentioned step T1 so that it may 
memorize to a reproduced image buffer (N-1), (N~2), and ... Moreover, 
the image file name of the 1st sheet is held to RAM of a control section 
20 (storage). 

[0081] Step 13: (retrieval of an image) A control section 20 changes to 

T four, when the image file stored in the flash memory 50 by using the 

taken -out image file name as a key is searched and hit. 

[00821 Step T four: (playback of the searched image) A control section 

20 takes out the compression image memorized to the image field 57 of 

the image file hit by above-mentioned step T3, performs elongation 

processing and is reproduced, 

[0083] Step 15 : (storage of a playback image etc.) 

Next, a control section 20 takes out superposition positional 

information from superposition display -position column 582-k of the 

header field 56 of the image file, and memorizes it in the positional 

information column (N-i) of the positional information storage region 

144 of DRAM14 while it memorizes the reproduced image to a 

reproduced image buffer (N-i). 

[0084] Step T6 ; (termination judging of a panoramic exposure image) 
A control section 20 compares the image file name (file name of the first 
image rile) currently held to RAM with the image file name stored in 
superposition image file column 562-j of the header field 56 of the image 
file hit by above-mentioned step T3, when in agreement, judges with 



what reproduced ail the images obtained by 360-degree panoramic 
exposure, and changes to T8. 

[0085] the case where an image file name is an inequality at the Step 
T7: (count-up etc.) above-mentioned step T6 ----- the vaiue i of a counter 
- - 1 -- adding (i=i +1} -- the file name memorized by superposition 
image file column 562~j of the image fife hit by above-mentioned step 
T3 is taken out, and it changes to T3 as a search key, 
[0086] Step T8 : (composition of a reproduced image) 
A control section 20, carrying out lamination composition of reproduced 
image image butler [ of DRAM14 ] (1) - (2), ... and each playback 

image memorized by (N) one by one based on the value of the positional 
information column (2), ... (N-1), and (H) It memorizes by front stuffing 
to reproduced image storage region 142', and the synthetic image f> 
panorama composition image) of 1-n playback images is generated, 
[0087] Step T9: (the head of an image, and maintenance of the 
superposition positional information at the rear) A control section 20 
takes out the location (= the location of the superposition parts of the 
image pick-up image of the 1st sheet, and the image pick-up image of 
the n-th sheet) where the rear laps with the head of a panorama 
composition image from the positional information column (1), and holds 
it to RAM of a control section 20. 

[0088] Step 110 : (display of a panorama composition image) 
Next, a control section 20 sends and carries out a screen display of the 
part of the magnitude for one frame of the synthetic image (namely, 
synthetic panorama image) memorized by reproduced image storage 
region 142' of DRAM 14 to a display 40, 

[0089] Step Til : (Judgment of the scrolling actuation result of a 
panorama composition image) 

A user can operate the */• key 35 suitably, can scroll a panorama image 



right and left, and can see the complete view of a panorama. In this case, 
a control section 20 investigates the condition signal from a control unit 
30, detects the direction and scrolling width of face of scrolling, and 
when a display rectangle (part of the magnitude for one frame) includes 
the tip and the rear of a panorama image, it changes to T13. 
[0090] Step T12 : (scrolling display (1)) 

When the display rectangle by scrolling actuation does not include the 
head and the rear of a panorama image, a control section 20 cuts down 
the image for one frame of the part, is made to send and display it on a 
display 40, and returns to step Til. 

[0091] Step T13 : when the display rectangle by scrolling actuation 
includes the head and the rear of a panorama image A control section 20 
cuts down the image for one frame which the head and the rear of a 
panorama image are made to rival based on the location (~ the location 
of the superposition parts of the image pick-up image of the 1st sheet, 
and the Image pick-up image of the n-th sheet) where the rear laps with 
the head currently held to RAM, and contains a lamination part, and is 
made to send and display it on a display 40. it returns to TIT, In addition, 
when scrolling, and the auto scroll display 35, i.e., a +/-key, is pushed 
once, it may be made to indicate by scrolling automatically. 
[00921 According to the above-mentioned configuration, since a 
synthetic image is directly sent to a display 40 from DRAM 14, the 
elongation processing time does not start like [ in the case of 
compounding the image by which preservation record is carried out to a 
flash memory 50, and reproducing to it]. Moreover, since the control 
section 20 holds the duplication positional information with which a 
head and the rear do not shift and are connected, even if alignment at a 
head and the rear is made immediately and repeats scrolling at the time 
of playback, a 360-degree panorama can be seen without sense of 



incongruity, 

[00933 in indicating the [display action of panorama composition image] 
panorama composition image by playback if a panorama composition 
image file is searched with a playback mode, while a control section 20 
takes out the compression image memorized to the image field 57, will 
perform elongation processing, will be reproduced and memorizing to 
reproduced image storage region 142' of DRAM"! 4 Superposition 
positional information is taken out from superposition location column 
562 -k of the header field 56 of the image file, and it holds to RAM of a 
control section 20 (storage), and is good hereafter like actuation of 
steps T8-T11 of drayvin.g.j 0 then. 

[0094] Although some examples of this invention are explained above, 
this invention is not limited to the above-mentioned example, and it 
cannot be overemphasized that various deformation implementation is 
possible, 
[0095] 

[Effect of the Invention] As explained above, according to the 
panoramic exposure of the 1st invention, and the image pick-up 
equipment of the 3rd invention Since the edge field of the picturized 
image (the image picturized immediately before and image pieturized to 
the beginning) contiguous to the both ends of the photographic subject 
image (through image) which is the last image candidate is made to 
superimpose at the time of 360-degree panoramic exposure Alignment 
with the image picturized first can be performed and 380 -degree 
panorama image without gap can be obtained. 

[0098] Moreover, with the Image pick-up equipment of the panoramic 
exposure of the 1 st invention, and the 4th invention, further, since the 
edge of an image just before the both ends of the through image which 
is the last image candidate were overlapped, and the first image is 



displayed, a user can perform alignment with the image which checked 
the lap condition of both images and was picturized first, and can get 
360-degree panorama image without gap. Moreover, in the panoramic 
exposure of the 1st invention, further, since the superposition width of 
face of both ends can be adjusted, alignment with the image photoed 
first can be performed simply and correctly. 
[0097] Moreover, according to the panoramic exposure of the 2nd 
invention, since the edge field of the picturized image which adjoins an 
adjoining picturized image at the time of an image candidate's alignment 
is indicated by transparency, it is easy to carry out alignment. 
(0098] Moreover, according to the image pick- up equipment of the 5th 
invention, since the superposition width of face of both ends can be 
changed, in addition to the 3rd and 4th effect of the invention of the 
above, alignment with the image picturized first can be performed simply 
and correctly, and 360-degree panorama image without gap can be 
obtained. 

[0099] Moreover, since preservation record is carried out at the time of 
a panoramic exposure according to the image pick-up equipment of the 
6th invention, using as superposition field information field width of face 
of the image on which each image pick-up image and its image pick- up 
image are overlapped, preservation record also of the field width of face 
of the first image by which it is indicated by superposition at the last 
image is carried out at the time of 360-degree panoramic exposure. 
Thereby, 360-degree panorama image which a head and the rear did not 
shift at the time of playback of a panorama image, and was in agreement 
at it can be obtained. 

[0100] Moreover, since according to the image pick-up equipment of the 
?th invention it connects with the playback image which adjoins based 
on the superposition field information by which preservation record is 



carried out and a panorama image is compounded, a synthetic indication 
also of the head and the rear of a panorama image by which 360-degree 
panoramic exposure was earned out is shifted and given. 
[0101] Moreover, since according to the image pick-up equipment of the 
8th invention preservation record is carried out after memorizing each 
image pick-up image and its superposition field information for a 
storage means like DRAM at the time of a panoramic exposure, taking 
out after image pick-up termination and compounding as a panorama 
image, compared with the case where it compounds after reproducing an 
image separately at the time of playback, the playback time amount of a 
panorama image becomes short, 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

f Drawing 11 It is the block diagram showing the example of circuitry of 

the digital camera as one example of the image pick-up equipment which 

can apply the panoramic exposure of this invention. 

[Drawing 2] it is the explanatory view showing one example of the layout 

of the working-level month memory {DRAM} at the time of a panoramic 

exposure. 

[Drawing 3], It. is drawing showing one example of an image file. 

< ! i ts the explanatory view showing the relation of each 
image at the time of a panoramic exposure. 

gjj] It is the explanatory view of alignment with the image of the 
just before at the time of a panoramic exposure. 
^Drawing 61 it is the explanatory view which the image of the 1st sheet 
connects with the n-th sheet. 

IDrawjng.,71 it is the explanatory view of the transparency display 



position of an image. 

(Drawing 8] It is the flow chart which shows the example of the digital 
camera at the time of a panoramic exposure of operation. 
(Drawing 9] It is the flow chart which shows the example of the digital 
camera at. the time of a panoramic exposure of operation. 

« » 3 1 It is the flow chart which shows the example of a display 
action of the panoramic exposure image under a playback mode. 



f Drawing 111 It is the explanatory view of a panoramic exposure. 
(Description of Notations] 
14 DRAM (Storage Means) 

20 Control Section (the 1st, 2nd image Composition Means, 
Display- Control Means, Superposition Field Information Detection 
Means, Panorama image Composition Means) 

35 Plus/Minus Key {2nd Key, Superposition Width-of-Face Modification 
Directions Means) 

38 Shutter Release (1st Key, Alignment Initiation Directions Means) 

50 Flash Memory (Preservation Record Means) 

60 Through Image {Photographic Subject Image) 

71 7T A part for a transparency display (predetermined field of an edge) 

100 Digital Camera (Image Pick-up Equipment) 

q, Q Superposition width of face {width of face of an edge field, field 

width of face) 
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